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iE. 7 
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1020030011400 %^ 'U^}: 2003/8/21 

^BfB<^ tt}-<>l«>|:ii5]^{Bias circuit having a start-up circuit} 

£. tS^H ojel* AV-g-tb <'^^^9l ^S.S., 

£ 5a ^ -£ 5bfe ^2fl^ :iB]-Ec^ si^^ al-ola]>, sj^oil^^ ^sj-^ ^'^^^ 

JE 10a S. lOc^ ^efl^q- ^ ^^oil tc).a :A-B)-E<y s]^^ ti>o]ol>^, s\s. 
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1020030011400 %^ <^;^>: 2003/8/21 

S. 14^ ^ ^i^ofl 4=. >iBl-H^ wH^^ 2lS.<^l cfl^ ^14 ^Ajc^joil 
70 , 80 , 90, 100 : i±:B}-H'a s\S. 

^ ^^'^^ ^B}B<a (start-up) sl^l- a}.olol>i, ^^ofl ^tb t:-]^ ^S" 

^il*>7ll^ ^^^^ icoj^sq. ^^oi] Ji^sj- <^^<^lA]o) 

^^^^^ 7ll^Al^ ^^^^ s\S.M: vi[o]o]^ ^s.^] ^ol4. 

^ISltb WH<H^ ^^"Hl^ ^^^-a- 2:7]o11 ^>>>J*>^ :i4-£^1-^fl» «oM^l-7] ^ Sfl 
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1020030011400 ^^ 'U^}: 2003/8/21 

<17> s. 1^ ^^(Wilson) T^^B oje^ (current mirror)!- ^\-%-^ '^^^91 vi\-o]o]^ ^ 
^Sojcf, ^x^^ H>olcH>i ^S.^, PMOS H^^l^E^ MPn ^ MPi2. NMOS 

MPi3 ^ MPi4, n^JL Rn S ^^^^4. 

<18> ojs^ltb wH*Hi ^S.^ ^-fSl ^^>a-Hfl7l- ^C^-. ai^^fe 

^•^'=>M. ^, ^%^9^'=>] <?l7>5]ia PMOS B^^lr^H MPii 

, MPl2 ^ 7\]o}'^7\ i^:^ Nil ^ ^■S^*a-^17> ^elTll 5)13^, Ni2 ^ 

^<a-^ -O'ol ^cf. o^7]A^, hu^ Ni2 51 ^<g-^ PMOS B^^^l^E^ MPii * 1-^ ^7^ 
^'y-'^l f^^^cf. i4e1-^-1, ^HfiH t^lsll- ^^^^V^ PMOS H^^l^Ei MPu, 
MPi2 ^ Nil ^ ^^'^l €-^(turn-on) -B-^1^]-JI, ojcfl pmoS S^^^li 

MPn, MPi2 ^ W/L^ 3.7]7\ ^t\^, 37]^ ^^7]- NMOS H^^I^H MN13, 

MN14 ofl 9l7\^t\, PMOS H^;^]^Eil- -^tfl oi7>€ N12 ^ ^'a-^ NMOS S^^l^Ei 
MN13. MN14 -1- <^7lAi, NMOS H^^l^Bi MNis, MN14 ^ W/L^ a7l7> :^rq- 

^, ^-1^ Ril 'HI ^s.^ NMOS :^^^liE-l MN13 ^<=»>^4. 

^ ^^oll^i REF -S-^ ^^^^ w>olo]>^i ^oj- Vref 7> %^^t\, 

<i9> zie^M- ^^^^o] oi7|.5^^ 3L7]^^d\]^<\ Nn , N12 7> <^>§t]: 

^-f . NMOS H^;^lr:iiE-l MN13, MN14 ^\ ^f-^ ^>^£]S.5. ^j^>2^<y ^ 

oj-^ ^^^jAl^l^] ^tlrCf. rcJ-e^-A-l, ^7l^VBl)oilAi ^AJ3^>^ aJj-S^^Efll- §l-7l 

<20> £ 2 vfl^] i 4^ ^2flo| ^EfE<^ Sis* til-OlO^i ^SSojcf. 
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1020030011400 %^ ^^>: 2003/8/21 

<2i> JE 2^ ^-f<^l^. -£ 1^ »}o]o]^ sl^ofl. R22 ^ ^n^]^] C21 S 

<22> «^le^^ ^A^Sl ^^^-a-*^! '?l7>2£|fe ^7l>^EfloflA-l ;^ R22 ^^^] 

^1 C21 1- -i-^H N21 <H1 NMOS MN23 ^ €-^^1?l7l«^l :5i<a-oi 01 

7}£]^, o]^ oi^i-o^ pNMOS H^^l^E^ MP21 , MP23 , NMOS MN24 7> ^-^ 

^^s.>H. REF ^7^9 \i}o]o]^ ^<a- vref ^1 ^€^<a-<^i 91^^^ ^^^] 

^711 ^Cf. 

^1^1 C21 » ^#^sloi w>oioi>h Vref '^^^^ ^l^l^l €1=1-^ ^ 

^l^i^, PMOS H€^l:iE^(MPPo - MPPn)7V cfoj^c o^^^ ^Bl-Ec^ ^S(30) 

7> A>-g-^Cf . 

<25> ci a] ti- si si ^011 , el PMOS H (MPPo ~ MPPn)^ cfo] ^ <g 

^™ ^ MOS H^^l:±iBl^ ^^^<a-(threshold voltage)oli4. 
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1020030011400 %^ *a^>: 2003/8/21 

<28> i^jE. N31 PMOS H^^^l^E^ MP33 ^ 711 olH ^^Jr^] sls.^, PMOS :E^>^l:i;Ei 

MP33 ^ dti^i ^<a-<?l ii.^ N32 ^ ^^^^1 ^^^'a-'^l ^7>^ofl n^-e^- cf-g-o] uy^^. 
PMOS JE^^^l^B] MP33 1- 

<30> I1^]B.S. PMOS H^^l^El MP31 , NMOS MN33 , MN34 7} S.^ ^ 

NMOS Hqfl^l^Ei MN34 7} ^ -^^0]^^., ^<a-ol ^o]^]7] ^]^t\-<:^, [^^^ 2]1- 

^^^>^1 PMOS H^;^1^E-1 MP33 7} ^5.5l<H itl-B'a ^S.^ 7]^^ 

^}^^. 

<3i> neiul-, o]e^^ ^A^6^ s\S.^, <^e-i PMOS H^^I^eKMPPq ~ MPPn) 
1}-^^ ^^7} ^^ij^Va^ ^^^^^1 ^v^^tb^^ 9X^. 

<32> 42] f^sflo^ w><^l«H^ 5E t:1-€- '^l<^m. £ 421 s] 

S-ollA^^, ^iEl-H<a :^S.(40)ifl2l NMOS H^;^!^^^ MNNq ^ wH<H^ 
-^7fl2l PMOS MP41, MP42 ^ TllolB^f ^-i-o.^ "S^^^ Sii^. 

:5i^^<a-ol 017].^ nfl^ x^co] N41 21 ^-y-^ ^^^-a-^ ^^1 REF ^^1-21 

0 <il-Hfl^<Hl 2l*H NMOS B€^l:^^El MNNo ^ ^-^^^f 

<34> 01 14), iBl-B*a ^5.(40)21 ^l<a^€ 2.€- H^^l^ElCMPPo, MNNi - MNNn)*^ 

■^^^7} ^o] REF ^^1-21 Vref ^ ^i-^^l-Tfl Vref ^"^-^ NMOS H 

^^l^El MN43 , MN43 1- ol<Hl wV<^l<H^ 21^^ -^^^EHofl 
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1020030011400 ^^ <^y^]-: 2003/8/21 

^cf. ojnfl, NMOS H^^l^B] MN44 7> N41 S\ cfA] 

'^'=>}^]n] m]B.^, ic= N41 2\ ^oj-jzf Vref #<H#711 ^-^^ 

^<^1 NMOS :E^^liiiEife MNNo ^-iS-H^cf. 

n&iq-, olsltb 5lS.<:>llA-1^ 27fl^ ofl^, ^ NMOS S^^^liE^ MN34 * 
PMOS H^^^liiiE^ MP41 ^ 14, PMOS B^^l^iE] MP32 » S:E.(load)S NMOS H 

MP44 ^ 27} ^5.(positive feedback loop)^ ^^5l<^ $Z 

<H}H OdB e 7]:^ ^ 9X^, oje.^^ o].^:^ °.^l7> ^a^^]-q^ 

IE 5a ^ S. 5b^ ^2fl^ «>olol>^ ^s).^ s.>^^^ 14 

Efi^ ^o]cf. ^S5>ig, :il^s?-<HlA-l oj^-ol OdB o]^^ i4b1-i4iS, o]^o] OdB 7> 

5)^ ^oll>^i^ ">^^ 71^ 0<^1 7>^a-7m (-)S o]^ «-^1.7> 71 ^c} 
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1020030011400 • %^ 2003/8/21 

^S*]-^, ^^^^a-ol ^^^^m ^^1-^ 1- ^ ^cf. 
<40> ffj-Bl-Ai, ^sflo^ >i^El-B<a Sis* H}-ol<=H^ ^S.^. H 5a, £ 5b ^ £. 6«H1 
^■1 ^ wl-^ ^<^1. ^y^s. ^£7]- <^H1 cH^o] ^^^l-cj-. 

<41> ^ ^Vt^^ ^^7] 9]. ^^]^^ n^t}7] 91^^ ■5J^S^i, ^ ^^^^ ^ 

^^^-a- i^<^l^sl- ^^<H1 ^tb ^^4l2.S ^iTl^VT^^i, al^S|-«^lA^Sl «?]:^ 

[^Vxgol ^^^^ ^ 2).^] 

#^i^:Bofl ^^^Al^lfe Hl-oloi>^, sis.. ^ >a-7l nlel ^^J«^>^ MOS 

3^A]E]» ^til^H, ^7l ^^^^^ ^7l ^71-Aloll .^71 W>olol>, 7}^X\^]^ 

<43> .^71 H>olol^ i>i7> ^7] ^-^^^<^1 ;^fll PMOS H^;=^1^E^, 7\]o] 

B. ^ ^efl-yol >^i-7l ;^ll PMOS B^^]d^B]2] 7jlo]E<^l ^^S]*^ ^7] ^-i-ic:^7> 

slJi, 4i^7> ^7l ^■^^•g-oil ;«fl2 PMOS S^^l^Bl, ^eflol ^ 711o1E7> >^7l 

;*1]1 PMOS H^^l^E^^ JBeH-yal- ^^^^o] ^^7] ^^^^^7]. s|j7, >hi7l- ^^]^^ 
•^l ^11 NMOS H^^j^E-l. -E.5ll<?lol ^7] PMOS H^^l^Ei^ ^efltl^ ^^5) 
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1020030011400 %■^ 'U^}- 2003/8/21 

^, T^lojE^ .^71 NMOS H^^l^E-i^ 7]]<=>]B.si\- ;H12 NMOS ^ ^ 

7l :42 NMOS S^^^l^Ei^ -^7] ^^l^^A>oioii ^-^^^V^ ^ 

<44> ^^^^ ^>^^§>7l ^ IC|.^ W>ol«H^ 

» ^7] njajSl^o^ lev ^elE a] 

SI SI- ^^^^>^ MOS B^^]^^]^ 7llolB7> -g-i-^S ^11 ^-i-iL^^. 2^ ^ 

flH Die] ^S.^ ^^^^V^ MOS S^^l^iE]^ 71] 01^7). ^^0.5. ;^12 ^^:t:E.A> 

o]<:>)l ^^5]^ ^]1 T^BflAlB], ^ ^>7l ^12 ^^}^^Sl\- ^^7] %■^b:.^A}o]6\] ^^S)^ 

<45> ^7l tl>ololi SlS^, 4l>i7> -a-7l ^^^^«=>11 PMQS m^^liE.-], tI] o] 

H ^ :Bell^ol ^V7l pMOS H^^l^E^^I 7]]o]^d\] ^^^o] ^y] Till ^^hu^ 

7} s\jL, ±d^7} ^7] ^€^<a-<^fl ;5fl2 PMOS H^;^l^Ei, 4i^7l- -^7] 7^111 PMOS 

:E.5fl^<H] ^13 PMOS H^^l^^E^, TflolH ^ :E.5ll<?lol ^7] 

PMOS H^^l^iBl^ TllolHSl- W ^71 ;^12 ^^ii^7l- ^^7} ^7] 7^]2 

PMOS B^^l^Bi^ :Beflolu2|. ^^s]^ >ll4 PMOS B^^l^E^, J^efl^ ^ 7flolH7> -^-71 
^13 PMOS B^^l^E^^ ^^i- ^^7] ^^b^^7} ±^7} 

6)1 NMOS B^^l^E^, ^5l)«?lol 
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1020030011400 ^^ <a^>: 2003/8/21 

^7] 44 PMOS HSH^l^B^^ ^efl^af ^^slJi. TflolB^ ^^-^l ^1 NMOS H'^^^l^i^Bl 3] 
Tll^lH^ ^12 NMOS H^^l^Ei, ^ ^7] m NMOS ^7] ^ 

^I^^^Hol] ^^£1^ ^>^^*>^ ^o] 7>^*]-Cf. 

<46> ol^HjA-l^ S.^^ ^ '^Ml^VTll ^'^^Cf. 

<47> £ 7^ ^ ^^<^1 tcj.^ «l-o]ol>^x 5ls:£o]cf. ^ 

sis* y^}o]o]^ PMOS H^^l^^iE^ MP71, MP72, NMOS H^^l^E^ MN73, 

MN72, ^ R71 S. ^^^S)^ a>o]o1>; s\S.S\., CPi ^S. ^^^^^ ^E^-B 

<48> PMOS MP71 ^ TllolHSf, PMOS H^^ji^iE^ MP72 ^ ^ 

Vccofl 4^ <a^£l^, ?1^B ^1 £-1 (current mirror)!- 
^>^^t!:^. PMOS B^^lrfiE] MP71 , MP72 ^ =511^^ NMOS B^^l^B] MN73, MN74 

<49> NMOS B€^1^E^ MN73^ TllolB ^ ^e1]<^l^ NMOS B^^lrr^iB] MP74^ TflolBsq- ^ 
■f- ^^^<H T^^^*>:il, ^^h^B.^ -i-Sfl Vgn # NMOS B 

sa^i^E-i MN73. MN74S^ ^^i^^a- vss 

<50> ?13|1A1E1 CPi^ y^^^ ^^^^V^ PMOS B€^l:±:E.i MN71, MP 73 ^ 7llolH7l- 

<5i> cie-it!: ^^^^ 2lS.<^l^i, ^^^"a-^^l <?l7>5)7l ^d\]^ N71 21 
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1020030011400 %^ <U^y: 2003/8/21 

^ MOS H^;^1^E1^ ^^^<g-(threshold voltage)^! t:1-. 

<54> N71 ^ ^<a-^ ViHn ^^B-S., PMOS B^^l^El MN71 ^ MP72 

NMOS B^^lifiE^ MN73, MP74 7> ^H^>Eflofl ^0.0^^ :^<y-^ a] 

<55> icj^ N71 A N72 ^ T^^fl^iEi cPi 'a^5i<H i^:^ N72 ^ ^*a-<5i # 

^V^V'd N71 ^ ^<a-i ^7>*>7fl £lrf. olufl, N71 si Vgno] Tfl^ ^7\^\c3^ , 

NMOS B^^l:iE^ MN73,fi1 Tll^^lH ^^<^1 ViHn HtI] sji^, NMOS H^^l^El MN73 ^ 
^-^'^i-EflJl- ^cf. olofl it|.ef o^#^o.s NMOS H^^liiE^ MN747> ^-^sI^a-^, pmoS H 

^^^^^ MN71 ^ MP72 71- S.^ ^-^ >a-Efl<Hl *«H7>711 SlJl, 7l§^<a- ^^^^Sl^^ ;g>^ 

<56> Vcc ^<a■^7>;^l ^<^1£|<=H "^ir^t!- ^a-^fl^v ^^je. N71, i^JE. 

^ $x^B.s., cPi 7> ^^bi-b'^ 7i^uz}- ^^^i ^^^i^s] 7]^s. ^^*> 

^SSi ;=7||oi ofla(Ampi^ Amp2)i2l- ^laflAlE^ CPi ^ -1-7]-^ :g)5.7> ^cf. 
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1020030011400 %^ 2003/8/21 

<59> £ 9^ ^ ^^^<^1 Sis* wl-<^H^ ^^^^ '^ll- 

<60> s. 10a ifl^l iE. lOc^ ^eflsl ihEj-H'^ ^^S.* ^J-^ HVojo^^^ ^S.^ ^ ^^<^1 
<6i> IE lOa^ 7l^o] oj^^ tiVolo^.;^ 5)^31 s. lOb^ ^eflS^ ^r^iBl- 

7l^«^l fi]«fl WV<^1<H^ ^^a-* ^ 9X^^. al^Sl- *=g^<='fl>^i ^^^^Vfe 

^ ^1^. <5H1 tflsfl. £ lOc^ ^-f<^l^, 'JV^^^^ w>olol>^ 

<63> :£ 11^ ^ ^t^oll iBfH'^ ^S<^lA-l #^5]^ ^^o^ 

4^^, ^2fl^ ilS# w>ol«il>^ ^^oilA^ l-l-B)-^ ^O] 
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1020030011400 %^ <^;^1-: 2003/8/21 

<64> S. 12 tfl^l H 14^ ^ ^x^ofl icl-^ ^e]oi] rcl-el-, t:f<y=t!: ^Eflo^ ^^^^ ^ 

<65> 12^ £ 731 s\S.$\- tiliil^H. Rgi ol NMOS B^^l^El cfl^ 

PMOS Hqfl^l:^b:E^ MPgi^ cti^q- ^^S)ol ^^c^l, D]&|s)so^ 

^ofl ^tb ^^1 sl^Sl -^^^ £ 7«HlAi ^1^^ w>S!)- 

<66> £ 13 ^ :£ 14^ ^^B. nls1 2)^* 2^-^S. 7ll^SS.(cascode) ^ 

EflS. ^^^tb ^«^lt^. Sl^fe T^oj: ^^^^i-a-git^ ^^<H1 <^ 

^^^1 ^Ji, 7]^ <^^^t3: ^^1- ^ ^cf. nq-el-^i, iii^^ #^^-1*^-^ 

<67> ojE^^ 2)5-^ -g-^^B^^^ ;£ 76\]X\ ^x^^ a>4 ;^ol , -hE|-H<a 5.(80. 90, 100) 

S. A>-g-£)^ TlsflAlEKCPgi, CP9l.CP92,CPl01>CPl02)7> ^^^^^"^ ^y]9l7}^] wVojol^ 

^^^^ ^^^v ^^s^ ^Ajc^iofl o>q^>B^, ^^'^^oflA-l ^^e>^ ^ ^tg^ 
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1020030011400 %^ '^^7.}: 2003/8/21 

1^^%!- 1] 

^7] Vi}o]c>\^ y].^X\^]^ ^BfH«a 3L^*>^ ^^J^^ 

[^^*ch 2] 

±^7} ^7] ^11 PMOS 

^hL^7} ^.ii7> ^^;5i<a-ofl >^12 PMOS H^^l^E^; 

^ 7iloiH7> >^7l ;tfli PMOS H^^liB^si :e.bi1<?134 ^-i- ^^slo] ^7] # 
^i^:E.7> ^^7> ^^1^-^011 ^11 NMOS B^;^l:^iE^; 

:E.ell^oi .^1-71 ;^12 PMOS H^^l^els^ ^^sjji, Tfloin^ ^7] 

NMOS H^^l:iE.^^ 7llo]E2]. ;^]2 NMOS B^;^l:^Ei; ^ 

;(fl2 NMOS H^^l^El^ ^^71 ^^1^4l>^>ol<>ll 7-^^;^ i^*> 
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1020030011400 'U^}: 2003/8/21 

l^^-^J- 3] 

» ^^^^m MOS B^;^liEl^ 7flolH7> ^-i-^^ ^11 ^^i^^Sl-, 2^ T^eiH 

Till TSJlflAlE^; ^ 

41 

^^71- >a-7l ^-S^'^-'Hl ;*lli PMOS 

TilolH ^ ^7] ;5lll PMOS B€^l:iE.^^ 7floiH<^l ^-f- ^^5]<H ^7] 

1 ^^ic:^7> 51 JL, d!i>i7|- ^>7l ^^^^<H1 ;^12 PMOS H^^^l^El; 

dt>i7> >^7l ;«ill PMOS JE^^l^^lE^o^ :e.511o1611 ;^13 PMOS ^^^]^B\; 
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1020030011400 %■^ <U^}: 2003/8/21 

7)1 olB. ^ ^efl^lol ^7] m PMOS B^^li!iEi^ TllolBSf ^7] 
2 ^^b:.^?} ±d^7\ ^7] 7H12 PMOS J^sH^l^E-i^ ^efltl^l- ^^5]^ ;^14 PMOS ^ 

^ 71101^7]- .^71 ;ni3 PMOS H^^l^^E^^ :=e)1^4 ^7] # 
^i^:B7l- slJi, 4i^7> ^;^1^^<H1 ^^^1 ;^ll NMOS B-^^l^B]; 

-^7] m PMOS H^^l^E^^ ^efltl^f ^^£]JL, TljolH^ ^V7i 
NMOS S^^l^iBl^ TflolHSf ^12 NMOS B^^^l^E^; ^ 

^^71 ;^12 NMOS B^^l^Bls] ^^si\. ^7] ^"l^-;* 3E.^*> 
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